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IffiTRODUCTTOM'

Lt-any chomicals are currently in use as selective weed.-

ieid.es in severaL crops but relatively fev¡ are suitable for
use in peas" The present reeo&nend.ation for the control of
broad.-leaved annual weed.s in peas grown fn Manitoba is the

appLleation of Sinox at 3 quarts per aere in 80 gallons of
qrater (ã4). The high volume of water requÍ.red. for effeetive
applicaülon of this ehemical presents a serlous problem in
some parts of this provlnce where water is not roadity avaiS-*

able" Lesser disad.vantages are the ob jeetlonable stalning
property of thÍs chemicalu the largeu heavy equipment requirecl

for its application and t'he erratic results sometimes en-

countered." A. stud.y I'ras initiated ln l95l to evaluate other

weed.icid.es in relation to Sinox and. t,o determino possible

ad.vantages whlch they might possess when used in peas"

Successful weed. control is essential for economioa}

prod.uction of peas ln this areae It has been estimated. that
wild- mustaral alone nay Í.ncrease the tonnage to be vinect as mrrch

as ã0 t,o SOfb (ff)" Aside from the serious d.ecrease in yleld.s,

weed,s greatly increase the time, laboru and. the expense of
harvesting Beas tg0). T'trith the expansion of the canning

lnd.ustry 1n lVlanltoba any lmprovement in the cultural management

of this lmportant canning erop would be of nuoh value to the

grovJere *
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The four weed.ieid.es listed. below $iere sel-eeted. for thie

study d.ue to the promlsing results reported. with them in other

areas !

I{CP --:--- 2-methyl-4-chlorophenoxy acetie acid e corrunercia}ly

knov,xn as X{ethoxone, -A.groxone u or Chloroxorl€ o

DNOC Diniiro*crtho-cresylate, eommercially known as Sinox,

KCNO Potassium cyanatee co&rnereially known as å.ERO

cyanate 
"

1[a.HCN^---- Monosod.ium cya^nanid.e, comnercial]y known as X-5.
u

This ploi, work was earried. out d-uring the tv'¡o growing

seasons of l95l and. 1952. In, both yearsu the sa¡ne two varieties

of canning peas, Pacemaker and. Early Perfection, and. the sarne

ehemieal formulations l¡üere used. *
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LTTERATTIRE REVTEW

.A. number of investigators have reporteû on various ehem-

åcals for the eontrol, of weed.s in peas" Out of a relativeÏ-y

large number of ehemloals and compounds only a few have been re-

ported to be satisfactory, IWanF vseed.ieid.es prod.uee undesirable

effects either on the crop or the soil, or are d.ifficult or

d.angerous to handle" Others require a rather specific set of

eond.ittsns before d.eslrable results can be obtaineil"

TÈestgate and Raynor (gS) in 1940 reported. oYt t1"'* â. ttofl*

corrosÍve, relatively non-hazard.ous selectlve herbicld.e used. for

eontrolling certain oonmoa broad.-leaved. annual lveed.s,",tt in peas"

This weed.icÍite, Si.nox (sodir¿m d.inftro*o-oresylate) Þ was

d,enonstrated. in I'ranee in 19õã to 1957, tQ have weed. k1'lling

properties* It was first used. in the Unlted. States in 0regon and.

1n Catifornia in 19õ8" Barrons and. Grigsby (e) and. Robbins et e!

(egl ad.vlse cautlon in the use of dinitro compounds because they

aro toxlc to hum,ans, Persons using Sinox should. avold. breathlng

the spray mist or having prolongod. skin eontact*

Tlarrts and Hystop [14 ) in 1942 found. that Sinox tvas

superior to other s¡smi eals ln ewrent use for the eontrol of

weed.s in fie1d. erops. lhey also stud.lecl the use of a fertilizer
aÏ-ong rmith the herbicld.e and. noted. that the ad.d.itlon of a¡nmonium

sulphate increased the effeetlveness of Sinox.
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the effects of the add.ition of anmoniun sulphate as

a.n activator Ín Sinox B¡ere stud.ied. by 0rafts f8¡ at Davisu

Oalifornla and. by Barrons and. Grigsby (U ) in Ulichigan in L9+a".

Reductions !n pea yields were reported. by these workers v¡hen

Sl.nox vras used at the 3essmmêfld.ed' rates with the ad'd'ition of the

activator" Tloweveru without the activatoru yield's from Sinox

treated ptots v¡ere not signiflcantly red.uced.* 'Ihey also noted'

that weather eonditions at the time of sprayingu and severaL

hours aft,orwardsu serlously altered. the tolerance of the peas

to thls ehemlcal, Best results luere obtained. when the temper-

ature was about ?OoFE âtrd. when the relative humid'ity was hlgh"

they reoomrnend.ed. the use of noøzles giving a coarse fan*shaped'

spray at relatively Low pressu.res t,o lessen the extent of wett-

fng ttre foliage of the peas" Iu. Wlsconsinu Ìfarren [õI) also

observed, lnjury to peas when 'bhe above activatorrÂIas used."

Litzenberger 93 al (.'àZI at Bozeman, Iiiôntana recommend

t gallon of Slnox and 2 pounds of a¡rmonium suLphate in 100

gallsns of water apptled at the rate of 80 gallons pêx' âCr€s

These rates sxere also reoomnend.ed for the eontrol of t¡eed.s ln

peas gror¡n in Manitoba (g+)" Waryen and' I3uehholtz tge) in

reporting lnJury to peas caused by Sinox with the acttvator

sunmarÍze results to d.at'e as follows I
ttThis is in agreement vÉth the resul-ts Xeported. by
Baryons and Gãigsby'[2J qn¿_]Tarren [31J ' 04. the other
hand. Harris and Elysl--op'fiãf, äã-litr"unËu*s"r et 4.EZzJ
reporteil good results on peas using an aotivator witlr
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simila.r concentrations of Sinox" The greater success
obtained. by these lat,ter llrorkers may be due to the
generally d.rier weather cond.itíons und.er v¡hich they
worked. "n

"A si:nilar corrpound. rivhich has shown promise for the eon-

trol of weed.s i-n peas Ís DNOSBP, ðinitro-ort'ho-second.ary*butyt

phenot, Significant yield. lncreases were reported. by Dearborn

(I0) when he used DNOSBP (Dov¡ Selective Y{eed. Kitler) to control

weeds in peas" Barrons and Grigsby (Z) reported on the use of

ÐXTOSBP (G5CI6 ) anO found. that this chemical gave larger yield in-

creases than Sinox" They recommended. that this eompound. be useil

al 6 pints per acre per t00 gallons of wat,er. Ïfarren and.

Buchholtz ig?) using similar rates of the arlìmoniun salt of

DNoSBP (Oow Selective t¡üeed. K1ller ) obtained significant Srield.

increases over untreated plol¡s and. sligþtly greater yield.s than

with Sinox" They conclud.ed. that greater inJury resulted. with

Sinox causing sJ-lghtly lov¡er yield.s, Warren (gl) worklng in

ïfisconsin reported. that Sinox caused. more injury to peas than

G506 " Roberts and lÏood.ford. ( a6 ) working in England' found' that

this dinitro compound. was more toxie to weed.s than DNOC (Sinox)"

Furthermorêe they claimed. that t,oxicity of DIIOSBP was affected.

more by weather cond.itlons than D}TOC" The effeets of temper-

ature on the efficiency of this herbicid.e had previously been

noted. by Barrons and. Grigsby (e) '
T,eefe (el) working in Nova Scotia report'ed. that the

a¡¡monir¡¡n salt of DNOSBP at the rates of tå and ø quarts per
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ecre gave excellent control of lveed.s vrhen hot, dry weather

follov,'ed. the treatment 
"

Dearborn (11) used. two preparations of DNOSBPn Sinox Br

and. Dow Selective T'feed. K1ller, and recornmends l,he use of the

latter at ? pints in 70 gallons of water applied with a povfer

Sprayer at 50 pound.s pressure" He obtained. excellent kil} of

confiron broad.-leaved. annual weed.s with a significant increase ln

pea yield.s, Leefe (21) reported that the n.mins salt of DNOSBP

(S+/r) resulted. in a weed-free condition in treated plots right

up to harvest tlme"

Craft,s (8) stud.ied. six different d.initro compound.s and.

not,ed. that DITOSBP had. the greatest toxicity to weeils. Robbins

et al (ZS) explain how rates of d.initrophenolic compound.s may

be ad justed. upward. or d.ownward. accord.lng to the temperatür€ u

Selective ehemical weed. control in crops mad.e sud.d.en and.

rapid. advances with the introd.uction of hormone type weed

killers early in 1940. Slad.e et al QV ¡ tested. u iÐ ÏTovember

1941, thlrty-two substltuted. phenoxy acetic acifls for the

supprossion of wild. mustard in crops" They found. that 4-chloro-

Z-methyl-phenoxy acetic acid. (nn0p) was one of the most active"

They also found., in L9+g fielfl trials, that ivl0P at l pound' per

acre gave excellent results. They noted. that rtthe substance

appears to persist in the soil for several t¡ieeks.tI

fn 1944 USDj. scientists l2+) suggested the use of a
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growth regulating Substaneee ?u4-d.ichlorophenoxy acei;ic acid'u

as a selective herbicid.e in fie1d. crops. Iliarth and. iViitchell

iz3) and Ha¡mer and Tukey {19} su.ccessfully used' 2,4-D in

spraying field crops for the control of weedso

MCP and 2,4*D have been apptied. to a gXeat, number of

plants at d.ifferent levels of concentration and their value as

weed.icid.es .urith certain crops is well established'.

The effects of zr4-D on peas was described by spangelo

(ZB) from an experiment carried. out in 1946 at the University of

Manitoba" l'ùhen the peas vrrere three to six inches ta1l they l¡/ere

Sprayed. with Zu4-D at 0"I0u Q.Z\u 0"560 and. 1"20 pounds per

acre " Recovery was complete with no yield reductions at the

three lower levels of concentrations" Eowever, when 2r4-D was

applied at a later stage red.uctions in yield vüere obt'ained. with

all rates"

Dearborn (IL ) obtained. satisfactory results using 2uL-D

a¡rrine at O.25 pound. per acre applied at, emergence of the peas'

Taylor (Ug) observed. that pre-energence appticai;ion of Z,+-D at

1, Z, and. õ pounds per acre resulted. in basal distortion of the

pea vines,
' Birt (ø) reported on the use of ftICP and' 2,4-D both app-

I1ed at 6 ounces per acee on field. peas in 1950' L{CP had' no

adverse effect on yield. whereas zr+-D caused. thinning and' stunt-

ing of the crop" Buchholtz in 1950 (5) and. again in l95l (6)



reported that iúCP was less t,oxlc on peas than Z u4*D when

sprayed. post-energently a'b the rates of 0.125, 0.25e and 0.50

pognd.S per acre, The a¡nine preparation was used. in both years 
"

He observe¿ that tend.erometer read.ings rernained. unaffected' onllr

at the lowest rate. All other rates gave significantly lor''¡er

readings lnd.icating a d.elayeù maturity" These tlvo reports are

contrad.ietory to an earlier report by the g¡lre author (4) in

whloh these two chemicals u¡ere applied post-emergently at the

rate of 0"?5 pounds per acre" In that report he states that

ttby grouping the sod.ium salt and. ami ne preparations ol Z rA-D

and IvICP it was shown that those f pfotsJ treated. with ?",4-D

yielded slgnlficantl¡r better than those treated' with ivi0P"rf

Åhlgren et gt (f) in EPrinciple of Weed OontrolÉ states that

zr4^D apptied either as a pre- or post-emergence sprey is too

harmfuL to use on Peas'

some effects of zr4-D in the soil and. upon the roots of

certain crops were reported. by Carl¡rls and. Thorpe ( ? ) !n 194? "

They studied. the Mbir¡m bacteria on beanso peaso red- clover

ancl alfalfa as affeeted. by 2,4-Ð and. reported':

trTlence it would. appear that d.eleterious effects
on the s¡rmblotic relationshlp is apparent by a
red.uctlon or inhibition of nod.ulat'i-on cAus6d'
tareefy by the action oE tft" itu*tiãf¿e Ie,+-U]
through the med.iu¡n of the plant 

"
o e I E I O O O O O ê O 6 O oe ô@@ o e o o o o o o I o o o I o ô o o o ø o o o o o o e o o

The results suggest that ord'inary field appl-i--
cation of the herbieid.e would. probably be harm-

::"::.:i:::"1:ii:"::::l:. ... . è.. . q s..eê. 6 0 00 €
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Results,".T€vêâl that 2,4-D salts present in
the soil solutlon at the rate of 0"5 ppn' (0,U1
pound per aere) would seriously restrÍct germi-
nationu limit grovrth and. praetically inhibit
nodulation of these four legumes.n

tring Lee (fB) reports that 2,4*D tend.s to disappear from

the soil n.ore quickly than ilr:.CP,

The va.Iue of a:"herbioide having erop fertilizing effect,s

has prompted many research workers to includ.e caleium cyanarnid.e

tn their tests" This compound. [CaCNr] contains aboat, ZLdþ

nitrogen which becomes available to plants when sufficient,
moisture is present. The time (Ca0) which is also released. nay

be beneficial for the lnprovement of acid. soils. Eowever, under

limited moisture eonditÍons, sueh as provided by heavy d.ews or

Iight dyf.zzLeu toxic and herbicidal interned.iate compounds such

as calcium d.icyand.iamide and. nitrites are prod.uced. (16),

Dearborn (ff) used aero cyanamld. (CaCNr) at the rate of

100 pounds per acre in 1947 and. 75 pounds per acre ln 1948,

Excell ent control of weed.s was sbtained. in 194? but only par-

tial control was obtained in 1948" Damage to peas was noticed.

in both years but yields were observed to be similar to those

of untreated plots. Ferguson and Jasmin (fa) used. pulverized.

CaCN, at three stationsu Smithfield.o Ontario, T.8$"ssomptionu

'llrebeco and" Kentville, Nova Scotiau with conflicting results

d.uring 1949, 1950u and. 1951. [aylor (29) in Brit,ish Columbia

and. T,eefe (aO) iri Nova Scotia both noticed a reduction in weed.s

and. an increase in pea yield.s when graraular CaCItl* was used. pre*
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efl.ergently and. observed., irl naking weed. eou:rt's one week after

the emergence of the peasu that Ljtr/, eontrol was obtained.' llow-

everuthesesa.m'eplotsÌ\¡ereweed.yat,harvestti¡re"|"uyield.s
ÌArere significantly higher in the treat'ed. plots" Tittum and'

paterson (ø0) at (ienevau New Tork ln 1950 reported. sat,isfactory

weed. eontrol in peas with 250 to 300 pound.s per acre of granular

cyanamid.e,

Ðearborn (11) used. potasslum cyanate in 1949 at 8u lgu

LZ and. 14 pound.s per aere applied post-emergently for the

eontrol of weed.s ln peas" Exceltent results were obtained af

the t2-pound.*per-acre rate whereas the I pound' rate was

eonsld.ered too low for effectlve control" Leefe (el) reported,

usi.ng potassium eyanate (fCruO ) at 2I pound's per acre applied

post-emergently' Poor results were explained by the fact that

hot il.ry weather which follov¡ed. the applicatlon of the herbicid.e

probabl-y rend.ered. this rate ineffeetive" Howat (rz) used' KcN0

at the rates of l5 o 20 and ã0 pounds per acre " '{lthough the

higb.est rate lnJured the lower leaves of the peas good. oontrol

of weed.s was obtained. at all levels of concentratlon"

Sinee caLoium. cyanam.icle is applied in a d.ry state and' is

ilepend.ent upon noisture for its activation lts effective usage

is related. to moisture cond.itions. 0n th'e oi;her hand', mono-

sod.j-u$. cya¡ra^mide (X-5), an analogotls prod'ucto may be effectively

applied. in a spray form" Leefe (ff) useè this compound' at 50
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pound.s Ber acre apBlled. post-emerg€ntlIf and found. that thls
material gave gooil control of weed.s with a signlficant increase
in yiel-cl.

ï[unerous other ehemicals have been teeted. for use as

herbicÍd.es ln peas. Many have alread.y been iliscariled. as ln-
eff,ective or lmpracticar" Many are presentry in the process of
evalu¿rtion n
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TuÀTERT¿T.S and. IvÍETT{CIDS

À d.oubi-e split-plot d.esign as outlined by Coehran and

Cox (9) was used. ts evaluate the effeets of four ehemteals,

IVICP' DI'TOC' KCN0, and. ma$0tre, The plots were split for the

ehemicals and. iloubly split for the rates of coneentrations used

on tn'o varieties of peas, Paeemaker and. Earlr Perfeetion"

'I'he sodiu.m salt of MCP rryas applled. pre-energently at the

ra.tes of lu Z, and. ã pound.s per acre in 50 gallons of water.

DNOC was appLled. post^emergently at the rates of tåu Z*, and. 3å

quarts per acre in 80 gallons of water" Á,umonir:m sulphate was

used, as an actfvator by mixing it with the stock solution at

the rate of 2 pound.s per acre. KClf0 at 8u 16u and 24 pouncls

per acre and NelICN, at 16 , 32n anå 48 pound.s per acre Elere both

applied. post-emergently in 50 gallons of wateru For each

chemical two non-sprayed checks were maintained,¡ one uneultlvat'ed

and. the other was hancl weeded. at weekly intervals"
The expeniments qrere cond.ueted. on Rlverd.ale silty eLay

solls at the Universlty of XÀanltoba"

th.e negular practice of seed.Íng cannlng peas with a grain

d.rill was followed. in these experlments. 'ïhus t'he rows vrere

spaced six inches apart and. the seed.s were spaced. at about one

to one and, a half inehes with Pacemaker and. one and. a half to

two fnchee with Early Perfection" 'The seed. had previ-ously been

treateiL with teresan" .Tust previous t'o sowingu Nod.-o-gohs a
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pea nod.ule-forming inoculr:-me lras mixed' with the peas"

i, knapsack sprayer wlth a small brass auxillary sid.e

tank was used to make atf applicatlons" A stopcoek Ín the hose

l-ine connecting the two tanks mad.e it possible to fill the sid'e

tank without, losing pressure in the main tank" The pressure

useil was thirty pound.s per square ineh and. the nozzl-e used was

( Tee jet ) 8oo? 
"

-Hrocedure rn l95l'
-" ttrt ta*oth varfeties were sown at a d.epth of two

inches. Soil cond.itions vrere considered. excellent with anple

moisture below one inçh"

Ind.ivid.ual plots eonslsted. of eleven rowsu fourteen feet

long giving an area of seventy-Seven Square feet" Each treat-

ment was replieated. four tlmes wlth eaeh variety"

0n May 1-9 n one to two d.ays before energenee of the peas,

I\rtCP r¡ras applied" The soil surface vuas d.ry and. the highest

temperature registereð for that d.ay was ?8oF' -A.t the tiroe of

applieation very few weed.s were present" 0n June 6, weed counts

Ín check Blots revealed that the pred'ominant weed.s were: red'

root pigrlieed. Anarqg!þge Ëotu9€þxue t", wild. buckr¡uheat PolLgggun

convolvulus L", lambrs quarters Qtre8qpsqi3n glþlrm I,'u g1'een fox-

tail Seteria virid.ils L", stinkrreed ILIêqP! ÊEVffiÊe L'u and. t.rlld

mustard. Brassisg arvensis (E"" ) Rabenh"

0n June Il, DNOC , KCNO , and NaIfClIe were

plots, 'r'he maximum temperature for the d-ay was

applied to the

?6oF, and. the
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IOlnrest r,vas 41oF" 0n June 1?, the maximum registered. waS ?8oF.

g.t the time of spraying, Pacemaker was seven inches tall vrhere-

as Early Perfectlon was six inches tall" The predominant rl¡eed.s

in the plots were : red root pigweed , green foxtail, s¡ild' buok-

wheat, lambts quarters, boxelder lrgeå Nsgg8èq L., and wild.

mustard. 
"

The variety Pacemaker was harvested on July lõu and.

Early Perfection on JuIy 18, Tbe plots '$¡ere harvested. by pull-

ing both weecls and. pea plants" Þleed.s Ìvere then separated from

the peas and. the total green weight of weed.s per plot record'ed "

Filled. pod.s were then renoved. from the pea vinesu shelled in a

small mechanj.cal pea sheller and. the weights of peas record'ed.

for each p1ot, To determine whether the treai;ments affected

the maturity of the peas a hand refraetometer was used' to

obt,ain sugar readings from five rand.om samples for each plot.

Pro c ç4gr e__l-n_ 1! qAj"

The experiment was carried out in the sa-Tne manner as in

1951 with the exceptlon that plot size was red.uced. from seventy-

seven to fortY square feet"

Due to the abnormally dry spring conditionsu seed.ing was

delayed. until rain improved. moisture conditions. Both

varieties of peas were sown on June 4"

Pre-emergenee applications of ir¡i0P 'r'¡ere made on June Ll,

one to two d.ays before emergence of the peas " The temperature
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for thaü d.ay registered. a high of ?5oF" l-ery few weed'g slere

present in the plots" Precipitation d.ata shor¡ that the month

of tríray was urusually d.ry and. June unusually wet (see Áppend.ixl"

Beeause of the high precipltation during the latter part of

June the post-emergont treatnrentslffere d.elayed. a few d.ays" the

preoipitation d.ata [see Jlppendlx, 'fable ài show that in the

interval between the pre-emergent and. post-emergent treatmente

a total of 6"89 inches of raln was record.ed. at the Uhlversity

of Iilanltoba"

0n Juty g, DlTCIC, KCN'Q' and Na"HCNU were applied." PLots

were extremely muddy at that time, and. ln Some, water was still

stani!.i.ng" Â ma¡çlmtuo temperature of ?8o Fo ât1d a minimum of

55o ¡'e Wêr,€ registered. on tbat d.ay. 0n .IuIy 4, the maximum lvas

85o I'o and- on Juty 5u gQo F. Â.t the time of appllcatlon the

peas vrrere at varying heigþts; on d.rier ground.su Paoemeker pla"nts

ranged. up to eight inches ln height, u¡hereas in flood'ed' areasu

Early Perfection plants ÌMere d.warfed. to four inches" FeÌtr weeils

were prosent at the tÍme of appticatlon of the post-emergent

ohemtcals" Tlowever, during the pertod. immed.lately follovling

the treatments weed. grovlth became very active.

Ha.nd cultivatfon of one of the two ehegk plots sras not

attempted. in 1952 partially d.ue to the unusual weather

eond.itlons "

.A.t harvest time the pred.omínant weed.s in the eheck plots
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wereÌ red root plgp¡eed, lambts quarters, maple-leaved. goosefoot

che,qspggiup htrb-r'¿gus E*u stinlwreed.u and. barnyard. grass

Echlno-chtgg crusgallÍ' (f. 
" ) Beauv "

.1.'

1l¡¡o replicat,lons of each of the varietles of Pacemaker

a¡rd Early Perfecblon l-ocated. on sllgþtly higher ground' n¡ere

harv'esteÕ on July 25 and. on August 6 respeetively" t'he other

two replicatlons irr¡hlch were looated on stightly lswer ground.u

ufere eonstd.ered. too severeS-y d.a.maged to warrant harvesting by

the usual mothod " Only the weights of the weed.s and. of the

entlre pea plante from each plot v{ere reeord.ed..



-L7 -

RESIjLTS and DISCUSSlOtr

EÃpegisgg!_ån_ 1951"

The results from the 1951 triats ind.icated. that each of

the four cheaicals used. gave good eontrol of weed.s, particularly

at the higher rat,es of appticatÍon, Table I, the analysis of

varianee for pea yields, ind.icates that replications were not

significantly d.ifferent" This factu coupled. with a low

coefficient of variabitity obtained., suggests that this experi-

ment was relatively free from any apparent disi;urbing

influences "

Table ï

The Ànatysis of Variance for Pea Yieldsu l95I'

Replications
Varieties
Error (a)

Chemicals
Chem. X Var,
Error (t )

Rates
Rates X Var.
Rates X Chem,
Rat'es X Var. X
Error (c )

Total

g zo.?g 2,19 I,01
+ø8.62 47.05È* l0"l-õ

ø 9.2?,

3 "79g 
"8?t8 2 "48

?8,24
ø4,LZ

õ.51

7, "96

4 4.9ø
+ ,67

4 "12** Z.+6

L "+',Ï 1,851e
Chem 12

96

159

L"77
]..19

S& Highty significant
Coefficlent of varj-abitit'Y LZ "71/"
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ft may be observed. from Talile I that variation due to

varieties v¡as higbfy significant. This fact may be explained.

in that Early Perfection generally outyields the earlier
varietÍu Pacemaker. The two main features to be noted. from

Table I are that differences d.ue to chemicals were far from be-

lng significant and. that variatlons due to rates exceed.ed. the

Lfi probability level" The significant d.ifferences eaused. by

rates of treatruent may be explained by the fa,ct that the highest

rat,e of some of the chemicals substantially injured. the peasQ

The effeets on yield of the chemicaLs at different rates

of applicatlon may be stud.ied in some d.etail in Table ÏÏ,

Table II
The Combined. Average Yield.s of Two Varieties of
Peas in Pound.s per Plot for Three levels of Treat-
ment with Four Chemicals, 1951,

Chemicals

MCP
DNOC
KCNO
NaECNe

Check Check Levels of treatment
weed.-free uncu].tivated. I ?, ø

g"Ul 8"55 8"56 8"52 8,96
9.05 7,90 9"U0 8.96 V.8Z
8"59 8"41 8,6U 8"92 7.69
9 "45 B "86 8 "+7 I,10 7 .55

Necessary difference for rates wii;hin any one chemieal
Puê 0;05 -**-0.95
P,e 0"01- ----1"e6

The necessary d.ifferences when applied. to this table in-
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d.icate that the red.uction in yield bets*een treatment vrith

hiehly significa-i'Lt" The stight reductions obtained rvith DITOC

ai õ! quarts per acre [lever r) and KCNO at 24 pound's per acre

(level 3 ) were not significant when compared to their uncu-Lt-

ivated. ehecks. Horr,trever u DNOC at 8Ë quarts per acre ïias

significantly lolver than that of its weed.-free check" Ït may

al-so be observed- from Table II that the different levels of

treatment with iti0P and. KC$O d.iÖ not significantly affect yield.s'

Data for weed. weights for 1951 were imcomplete d.ue to a"

number of missing plots. These v/ere calculatod. by a method

devised. by Yates (fn) for estimai;ing missing plots" The follow:

lng analysis of variance was thus mad.e possible'

Table IIï
The Analysis of Variance for l'íeed iïeights, 1951.

Source of variance

ReplÍeations
0hemicals
Error (a)

Rates
Rates X Chem.
Error (b )

Total

7
g

ZL

tz
e./,

I
Y6

98 .70
92,42
zz "z+

744 "BAIõ.16

4,44ffi,
4 "15å

18 "60*å

z *49
3,A7

z "77

ø "654,87

4 "06

119

*å
**
Co

Signiflcant
Highlf significant

efficient of variabititY 82"5f,



From Table ITI it may be seen that d.ifferences d.ue t'o

replications were hiehly significent" This is probably due to

the fact that the weed. population stas ext'remely variable in

typeu d.ensity, and vigor in various parts of the field.. The

extremely high coefficient of variâbility obtained fro¡a Tab1e

fII verifies the heterogeql\gËy and inconslstency of the weed

population apparent' in the plots.

The prlncipal features to be noted. from Table IIÏ are

that ehemicals and. rates \vere found. to be significant at the 5f'

and, Lfo 1evels, respectively" In other word.s, the four chemlcals

were significantly d.ifferent ln their effectivenesso and. that

the differences d.ue to rates used. were highly significant.

The relative effec.biveness of the d.ifferent' treatments

may be seen in Table fï"

Tab1e fV

The Average ì'feight of \¡{eed s in Pound.s per Plot
Obtained. with Four Chemicals, Each at Three

Levels of Concentratlono 195I.

MCP
DNOC
KCNO
Tfa.HCNU

0

7.õL
7 "70
7 "29

1e "14

L

l.?6
Ð tiÐ
CJ ø ¿4,

5 "01
6 "95

"91u"6l
ø "&5g.8z

g

,96
2,52
ã "116.97

-
Pu B 0"05 3"68
P. s 0,01 4.90

within any one chemieal
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Ðue to a J.oeal infestatlon of false raryieed Iva xanthå-

foLig lrutÈ.uthe weight of weed.s reeorded. for one of the oheek

plots f,or NaËCÏ{, was unusua}lf hleh whieTr in turn affeeted the

as'erage for this treatment aÊ seen in Table Il*
By applying the neeessary d.ifferences to ïabLe IV it is

shovrã that all treatments* with the exoeption of KCT{0 at I
pound,s per acre (Level Ij, had. a signifieant effeet on the

vreights of vreed.so eauslng a red.uetion when coupared. to thelr
respeefive eheeks" Field. observations d.uring the season in-
d.lcated. that the lowest J-evel. of KCNO was inad.equate for effect-
lve eontrol of weed.s" 'lhe excellent eontrol obtained. with the

pre-energent treatments of [{.cP, er"en at the I-pound.-per-acre

rate [].evel tio ts of consid.erarole interest" 'ihe å-and õ-pound.

per-aere rates ilevels â and õJ gave the best average control
of weed.s* 'j.he ã-pound.-per-acre rate luas no better than the z-

¡round. rate in provld.ing effective oontrol of weed,s.

Übservatlons mad.e soon after the application of IviCP re-
vealed. thaü the peas l¡rere unaffeeted by the treatment as they

emerged.. ïIowever, a few peas which r¡ore located. in shallow

furrows and. which had visibly emergecL at the time of appticaË1on

$¡ere affeeted, by the chemleal" Photographs taken on May 28u

t95t shou¡ the typlcal inJury which was 
.i.n 

'uhe form of elongationu

thickenlng and whitening of the ste&." Itormal leaves did not

d.evelotrl until the pea plants were about two inehes tall" [see

Ptate r)" 'rt.is tnJury was of a temporary nature only since the
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affected. plants appeared to have recovered at bl-ooming fime"

Plate I

Pea Plants Showing the effect of MCP at õ pound's per
,A,cre " In the f irst photograph the pea plants at the
left and right show I'liCP inJury" Note lhe thickened.
urhite stem and. the vestigial leaves' The second.
photograph is a close up view of the affected. pea
plants 

"
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of wild mustard u viild buckr¡¡heat and. boxeld.er resulted " The

hlgbest rate, 24 pounds per acre (level ó) u gave an exoellent

kill of all broad-leaved. annual weeds"

Observatlon of the NaECNa.treated. plots two days after
treatment ind.icated. that the 16-pound.*per-acre rate (level 1)

caused. only speckling and. spot burnlng of the leaves of stink-
weedu wild must'ard., and pigvueed" The ã2-pound.-per-acre rate

ilevel Z) d.estroyed wild buckwheat and. stinkr¡veed. and. t'he 48-

pound.-per-acre rate (Ieve} g) effectfvely controlled. most broad.-

leaveil annual weed.s",

À final f ield ob servat'ion was mad.e at, the time that the

peas started. to bloom" the MCP; DNOC; and. K0N0-t'reated plots

appeared. normal when compared. to their checks. Plots treat'ed.

with lVaHCNe at ZZ and. 48 pounds per acre (Ievels 2 and. gu

respectively) could. be detected from a d.lstance by the stunted.

plants and. the lieht green color of the pea foliage" Further-

more, there was a lesser amount of bloom in the plots that' re-

ceived. the hiehest ra-be of lTaIlCNr"

The analysis of variance on sugar readings revealed. that

replicatlonsu varietiesu chemicals, and. rates of apBLicatfon

were not significant. This may be seen in 'Iable Y,



*26-

'Iable V

'Ihe Ànalysis of Varianee for Sugar Read'ings, 1951"

uree of variance

Replicati-ons
Varieties
Error ta)

Chemicals
Chem" X Var.

¡- t-uirror t b J

Rates
Rates X Varn
Rates X Chem"
RatesXVar.XChem"
Error (e )

TotaI

L
I
T

g
ø
o

+
4

I2
TZ
gz

5.05
L8,72

"eI

"IZ.54
.68

"65
'15,18
"gz

24.44
89,14

z "aø

161"0 4052,0
161.0 +05?- "o

2.67 g 
"9',1

Y9

Coeff icient of variability ----- g 
"90/o

Because of a relatively targe nunber of missing plots in

one of the varieties only two replications of each variety were

used. in the analysis of variance aS shown in'Iable V" The

extremely lovr eoefficient, of variabllity obtained from lable v

lnd.lcates a high d.egree of aecuracy in sampling and' suggests

that none of the treatments used under the conditions of the

experiment, slgnificantly affected. the maturity of the peas'

Experiment in 1952"

Due to weather cond.itions which caused eonsid.erable

d.amage to a portion of the experimental plots, two method's of
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harvesting lvere carried. out in l-952" These are d-escribed' on

Page t6 und.er lüaterials and Ïviethod.s " One analysis of variance

was pe1'formed. on welght,s of shelted peas and another was

oarrieil out on the d.ata obtained. for weights of in'hole pea

plants " Two repLications of each variety were used. in each

method. of harvest as sholìrn in Table VI and. in Table vIL

Table VÏ

The *{nalysis of varia¡rce for shelled. Peasu 195e'

ource of var

ReplicatÍons
Varieties
Error (a)

Chem.ica].s
Chem" X. Var'

,- t-Elrror L b ,

Rates
Rates X Var'
Rates X Chera"
Rat'es X Var* I
lrror (c )

Tota1

I
].
L

8
g
b

+
+

te
Chem" tU

øz

7g

37,5e
2L "459.99

"47
e "llt'|7

.88
"04
"19.12

ø"75
e "15

2 "7ø

? "1"3S&

I.55

161 ,0
161 "0

405e 
" 
0

405e.0

4.76

z,67

z,o7

g,78

g 
"97

e,80

S* HighfY significant -rtCoefficient of variability ,;----. L6 
"ÐT0

¡i!!;'-*-; ' '^
TableTlshowsthat^replieationsrvarietiesu

Cals were not SignifiCant. Hgr¡¡eyer¡ ra-t,eg eXgeed'ed'

probabllity level" This is similar to the results

t95t (See Table fu Page l?).

and chemi-

þirie L,4'

obtained. in
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Table VIï

The .&nalysis of llariance for V{hole Pea Plantsu 1952"

urce 01 var

Replications
Varieties
Error (a)

Chomicals
Chem" X ilar 

"Error (b )

Rates
Rates X Var"
Rates X Chem"
RatesXVar.XChem"
Error (e )

Total

I
T
L

3
6
6

4
+

LZ
LZ
øz

r0l "25
104 "65

8?,l_5

7 "5+
22 "QL52,ø5

18 "gz
L "90
^ 

4\'
.J è¿I,

5 "06

r "16l"z]-

3 "62&

]..06

l_61.0
16L0

+QíZ "A4A52,O

2,67

z "47

ø,97

2 "80

79

À Slgniflcant
Coefficient of variability ----^ 66"CI{o

It may be seen that Table VII yietded slmllar information

to that of Table VI with the exception that rates were

stgnificant at i.;lne ãfi level i,nstoad of the L{o LeveL' $ince both

tables yield.ed simllar information lt was thought that they

should. be comþined. for greater accuracy" Bartlettis Chi-sqì.lare

test for bomogeneit¡ as d.eseribed. in Hayes and' Immer (1S)"was

applied to test the homogeneity of the caleulated error vari-

ances of the two method.s of harvest. The variances were found.

to be heterogeneous;which ind.icates th.at they can not be

statisticall-y conþined. into one analysis of variance" Since

the eoefficlent of variability for shelled. peas (Table VI ) is
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l-ess than that of whole pea plants (Ta¡te VII) the former may

be expeeted. to give the more reliable information" Therefore'

discussion of the 195e results vuill be based ent,irely on

shellecl pea weights "
The effects of the d.ifferent treatments are surnmarized-

!n Table VIII for further stuÖY"

Table VIII
The Combined. Àverage Yields of tuo Varieties in
Pound.s of Shelled Peas for Three Levels of
Treatment with Four Chomioalsu 195e"

MCP
DNOC
KCNO
NaJïCNe

uncultivatecL

z,47
2.85
z.4a
z "49

T

e "15
2 "6ß2.29
2 "25

z

r,69
2,ø4
z.L6
e,09

I "õ82.36
2.09
1" 97

Necessary d.ifference for rates ¡,vith checlcs with'in any one
chemical P, æ 0"05 0"46

This table shows that the higtrer rates of L'ICP and. NaECNt

significantly red.uced. yields of peas i,vhen compared. r,vith their

respective checks. ft is j.nteresting to note tbat progressive

yield rod.uctions occurred. as the rate of I!ÍCP increased'" The

1951 results shovred. no sucb retationship betlt¡een yield and

rates of application of MCP. The excessively high precipit-

atlon which occurred. in 1952 soon after the application of l¡iCP

may possi'oty ex;olain this d.ifference " During the period. of

high rainfall it is presulled that some of the chemical leached'
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down to the pea rhizosphere and thereo interfered' v¡ith the
-Ll' ; ,""

normal d.evelopment of tlre pea plants by affecting i'hs' roots

and. nod.uLation" This assu-ulpticn is based' upon the fact that

IÍCP is similar to 2-+,Ð and. possibly the effeet is comparable

to that d.escribed by carlyle and. Thorpe (?). This might ex-

plain why plots treated with the highest rate of i\{cP \tfere

d.elayed in blooming and. were slightly stunted' when compared' t'o

the cheeks"

The post-energent weed.icid.ese D1TO0, KCNo, and. NaJfcN2:

which \/ere applieÖ on July ã, appeared. more toxic to the peas

ln 1952 than in the previous yoar" This fact may also be

attributed. to the weat'her. The peas appeared' sueculent and'

weak d.ue to flood.ing thus possibly rend.ering them more sus-

ceptible to chemical inJurY"

The weed. infestatlon was tighter in 1952 than in I95l'

This fact was possibly Oue to the spring d'rought and the effects

of flood.ing at the end- of June '
weed. weights obtained. in 1952 were analS,røed. aS shown in

Table IX'
fable Iå

Th.e Anatysis of variance for vìJeed, l"ieigþtsu 195e"

+7 ,62 1?.56** Z "+9 7.65Replications
Chemicals
Error (a)

R.ates
Rates X Chem.
Error (¡ )

Tota1

7
17

zt
4

LZ
lle

e8 "07g "'lg
ø+.55
1.79

ø*41* 5,Q7 4"8?

l-9.õuâ& 2 "45 7,+g

159

& Significant
Èå HightY significant
Coefficient of varj-abitltY 56 '6fo
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The analysis of variance carried. out for weed. weights

ind.icated that variations due to replieations were highly

signlficant, This may be a'btribut,ed to similar faetors as those

which affected. the 1951 weed. results vsith possibly the ad.iLed.

effects of flooding" Reductions in weed weights as affected. by

Ëhe various ehemicals were found. to be significant, at l'ine îft

level as seen in Tab1e IX. Thie is similar to that of the pre-

vious year as sholvn in Table IIf, SimÍlarly, in both years the

L/o prohability level for rates was exceeiLed 
"

The effectiveness of the trea-r,ments may be seen in

Table X,

lable X

The Àverage i''leight of lleed.s in Pounds per Plot
CIbtained with Four Chenicals u each at Three Level-s

of Concentrat,iono I95U 
"

Chemicals

MCP
DNOC
KC}TO
NaHClTz

0

6 "00
7 ,75
5"96
6 "90

T,eve1s of
I

1"õ0
g 

"56
4.L?"
6 "50

treatment
z

.ø7
6.06
u "94g 

"25

g

.õ5
õ "501.65
2 .81

Necessary difference from checks for levels within any one
chemical P, = 0"05 0.55

Table X indicates that excellent oontrol of weed.s was

obtained. with I.ilCP, even at the l-pound-per*acre rate" The

necessary d.ifference reveals that DN0C at lå quarts per acre

(level 1) and. T{aJ1CN, at 16 pound.s per aere (level 1) d.id. not
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significantly red-uee the i,veed. population v¿hen compared with

their respective eheeks. All other levels of treatment signl-

ficantly reduced. weed weights6

At the time of application of the post-emergence treat-

ments the weed population v'/as consid.ered. insignificant" There-

fore, the results obtained. at harvest timo may partly be due to

the resid.ual action of the weed.icides. Table X shows that

KCNO gave relatlvely good. control of weeds possibly blr having

greater residual toxicity than DNOC and NaIÌCN, 
"

Normally, results obtained in two consecutive years from

similar experiments are combinedr lnto one analysis for greater

sensitivity" Bartlett's Chi-square test (15) '¡¡as used to test

the error variance of pea yields obtained. in 1951 and. 1952" The

Chi-Square value was calculateiL to be 14.5 for I D"F. SÍnce

this is beyond the P.= 0"01- value from Fisher's table (15)rwe

can assume that the error meâ.n Squares for the tvuO years are

heterogeneous and. therefore we can not statlstically combine the

two analyses.

Siu.ilarly, Bartlettts Chi-square test was applied. to weed

weights obtained. in the years 1951 and 1952n À value of 88'4

for I D"F. l,VâS calculated. and therefore, since the error nean

squares are heterogeneous, these results should. not be combined

into one analysis, These tests would. seem to ind.icate that the

ti,vo seasons were too different to permit a direct comparison of

results 
"



*&ø*

SUX/&I.*"RY anô CONGLUSI0NS

Experiments Ïrere condueted in l-951 anÕ 1952 to evaluate

four promising chemicals for the control of weed.s in peas"

These chemicals, Ivi0Pu DNOC, KCI(O, and. Na.HCNZ, v\rere appLied at

three tevels of concentrations on two varieties of canning peas,

Pacemaker and Early Perfection each replicated. four times'

Results obtained" indicated. that the pre-emergence aBpli*

cai:ion of niCP effectively control]ed the weeds even at the 1-

pound.-per-acre rate and.e und.er normaL eond.itionso increased' the

pea yield.s d.ue to the elimination of weed. competition' One

applieation of this herbicid.e gave satisfactory control of most

broad-leaved annual weeds right up to harvest timo"

The use of DNOC at 3å to 6 quarts per acre has been re-

comm.end.ed. for the control of weed.s ln peas grown in Manitoba

since early in 1944 (õB ) " Results obtained ind.icated that this

rat,e is effective for the control of seed-ling broad-leaved

weed.s in peas. The hlghest rate used. in this experiment (õå

quarts per acre) caused. reiluctions in pea yield.s" The t95e

rosuLts ind.icate that this herbicid.e has relatively little

resld.ual act'lon'

The 8-pound*per-acre rate of KCN0 vras ineffective for

the control of most weed.s und.er the eond.itione of the stud'y"

However, at 16 pound.s per acree fair eontrol of weeds was ob-

tained with little injury to peas" The highest rate (24 ¡rounds
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per acre) caused consid.erable d.amage to the pea plants. This

ohemical seem.s to possess some resid.ual toxicity to germinating

weed. seedlings,

The 16-pounds-per-acre rate of ITaIICN, also appeared' 1n-

effective for the control of weed.s" Better weed control- results

were obtained. at higber rat,esu but these rat'es injured the peas

to a consid.erable extent and reduced. pea yields.

ITone of these herbicldes at the rat,es used. controlled.

grassy weecls such as green foxtail and. barnyard. grassê

iüCP, i!.ue to the low volume of spray required (as low as

5 gallons per acre ) as wetl as the eomparative ease and. safety

in hand.ling, seems to offer real promise for the control of

certain broad-Ieaved weed.s ln eannlng and. field peas grown in

L{anltob a.
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Table f

Precipitation Data for the Month
liiayu I95t and. 195å.

t95l- 195e
Temlcerature Prec ipi tat:!-or¡
ivia.x, Min" in inches

Sempera.ture Preci
ivrax o lt/I!n" in

itatfon
Date

I
z
4
e)

+
5

6
T
I
o

10

It
LZ
1s
L4
l5
16
T7
l8
t9
z0

NIean

Normal

,0+

.10

"10

"15

Total ,56

2 "16

78
76
7L
59
5?

54 .1?
56
g9
4^

gL

76
84
85
88
56

64
58
67
45
54

6Z
68
7Z
57
54

5Z
59
66
7L
70

75
8t
Bô
Y5
T5

4L
47
47
60
48

so
48
85
g,T

â&

25
g+
g8
g+
4L

g5
+a
&4
40
g9

40
50
5Z
5Z
+5

45
58
g&
64
8g
qÐ

4o

40

68
51
56
59
61
60

66

64

43
ã8
+z
5A
a7
a5

4g

+o

65
75
76
55
66

Ão

66
75
80
60

58
78
70
78
61

60
8I
9Z
89
70

70
7t
74
9g
6t
56

69

64

2L
zz
6Ð
z4
z5

26
27
z8
?o
60
8L

6Z
Å_9.

+7
gL
?"6

ø?
gg
48
5B
øo

g9
40
52
52
Arz

gT

69
56
58
49

"05

"03

"14
"06

Total "ã8
e "14
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Table II

Temperature and. Preeipltatíon Ðata for the Month
of tuneu 1951 and. 1952*

Precipitation
ln inches

TempgratuTe
Ðate Max. Min"

Temperature Prec lpi tation
Max" L[ln" in inehes

"?0.06
ø6
+8
44
49
56

øz
46
42
44
+z

+ø
5e
51
58
44

l
z
g
4
5

6
7
I
I

r0

,14
"0?

56
5L
59
50
Ão

ño
56
49
4&
55

59
55
6L
60
59

64
7A
68
67
67

76
Y8
86
81
8?

7g
7Z
76
78
70

7L
7+
72
Y5
6g

75
6+
59
65
68

.15

"74,90

"õl

1"07
"60

ã "15
õ"09

7Z
6Z
'l+
Bl-
9t

7B
87
68
75
?1

.85
77
8l-
7E
BO

69
76
6Z
70
7ø

7B
7}
76
79
62

65
'17
64
66
79

7+

7g

55
58
5t
49
40

55
56
ã',r
5',r
5l
5g
50
60
5B
60

5g

50

"05

"08

.95

u.80

1"40

"14
Total- 6 "ã9

3 "LZ

Il"
1e
Lg
t4
15

L6
17
t8
19
z0

e1
z2
zg
e+
25

áa
z7
e8
29
g0

I¡ïean

Normal

41
46

59
59

56
+7
4+
45
46

+'l
g9
47
4L
60

48
54
44
50
4t
47 [otal
5CI

?0

7g
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TabLe Ifï

Temperature and. Precipitation Dat,a for the ßlionth
of JulY, t95l- and' I95e*

951
emþerature
l,{ax 

"
Min "Date

I
z
g
&
5

ao
,T

B
o

r0

B4
75
78
85
90

7g
75
T6

8ø
80

46
45
5t
49
51

6g
6Z
5I
5t
46

+4
46
59
5t
+z

46
6Z
47
4A
5B

56
å',r
54
6L
5'T

60
59
55
57
68

1"06
"15

78
79
79
67
?T

75
80
7t
6+
65

77
,T'T

70
'17
8ã

77,
7'T
8?
95
B6

81
91
9?
95
79
77

?8

7g

"zQ

l_ "48

.19

Ð 1Õ
Â, oJ d

z,92

?1
YO
79
76
76

65
7Z
70
'15
8e

50
49
5Z
+7
5?,

60
57
58
55
6Z

,2+

"Z'l

66 .0?
56 ,15
5r ,04
54 "CI6
60

80
81
78
76
75

,T9

68
Bl
B5
8Z

8B
88
69
71-
TZ
90

78

79

11
TZ
lg
I4
T5

r6
L'ï
IB
t9
e0

ZL
za
zg
z4
z5

z6
27
z8
90
ãogt
Mean

Normal

60
56
59
66
68
58

55 Total
55

"10

58 "ã057 "09
49
56
65

6e
55
4&
5l .10
48
5Z

55 Tota]. 2 "'l ã,.,,,-1::::-.

'' ":'11*1rj '-'
55 r3'"4r.l/. 1 .)' {f, _ /1:_t . ,

I
n

'uatlon
inehes

ecipitation
ln inches




